The study aims to investigate dental fear in first and final year undergraduate dental students in India.
Summary of the abstract
The paper will help 1. Increase understanding and aid awareness of how to minimize the dental fear among dental students who will be working as future dentists after completion of their BDS studies.
2. BDS students will get better information regarding dental fear, and if any of the students suffer from dental fear, this studies information may help to reduce it.
3. The outcome of this study provides a profile exhibiting the level of dental fear among dental students so they also can generate better ideas to tackle dental fear from their personal suffering and experience, as well as helping to reduce dental fear in their future patients. 4 . The outcome will also trigger a better insight for dentists and staff on this issue.
5. Readers will gain an insight into how dental fear can affect future patients and how delayed or non-visits to a dental surgeon due to dental fear can result in worse dental health which costs more to treat as a result of the complicated/advanced stages of dental diseases.
6. To develop a strategy for research and any subsequent actions which could help tackle the dentally fearful patients who has delayed or stopped visiting a dentist at an earlier stage, by in doing so, allowing their dental diseases to become more complicated, potentially resulting in a reduced quality of life and loss of work.
Introduction
Dental fear is often reported worldwide. The prevalence of dental fear among the general population is between 3.9% -11% (1) . Dental fear is a psychological feeling, which can partially or completely prevent a person from receiving dental treatment. It prevails in all ages, but is most commonly seen amongst young adults between 18-26 years of age (2) (3) (4) .
The prevalence rate among dental students is lower as compared to the general population.
First year dental students will be exposed to a new environment and face challenges as they progress. This can have an impact on their dietary habits and perception of dental care, Dental fear leads to negative attitudes towards receiving dental treatment; as a result, they live with dental problems for long time (5) (6) (7) . Fearful dental patients suffer more from dental diseases, simply because, they stop or delay their visit to a dentist, and consequently complicate their disease condition (7, 8) . As a result, a dentally fearful person can't maintain a good quality of life, because of his/her altered oral health status. (9) .
There are several theories which attempt to explain the cause of dental fear. Unpleasant experiences while receiving dental treatment from a non-empathetic dentist or a bully dentist is the primary cause of dental fear (10, 11). There are also specific stimuli such as seeing needles for local anaesthetic injections, dental instruments, the smell of a dental clinic, the use of rubber-dam, and noises from dental drills which may trigger dental fear (6, 12).
Nonetheless, not every patient who has experienced one or more painful dental procedures suffer from dental fear. The aetiology is therefore likely to be multi-factorial, which largely includes a painful treatment combined with their particular personality traits (13-17). In this context, some of the dental students fall in this category. Studies have shown a significant number of BDS students have a considerable amount of fear of receiving dental treatments (18-21). However, effective communication helps a raise positive attitude towards dental treatment (22, 23). Dental professionals play a promising role in managing dental fear (22, 23). Therefore, an exploration of dental fear among dental students is an important issue and a public health concern. We also do not know whether fearful dental students have an association of dental fear with oral health, poor dietary habits or a higher body mass index (BMI) (24-26).
Hence, the study aims to investigate the level of dental fear and assess some p[osible interrelationships with other variables, such as, oral hygiene, frequency of dental visits, and higher BMI. The study is designed to see if any dental fear difference exists between BDS students of first year and final year. The sample population was designed to include students from four dental schools, in the state of Karnataka, India. The cohort group can be considered as a representative sample of its category in India.
Materials and Methods:
The study received ethical approval from the Central Ethics and Research Committee of Nitte The level of dental fear (anxiety) and related information were collected, collated and assessed using a previously tested questionnaire. The original English version of the Modified Dental Anxiety Scale MDAS (Table 1) was used (27-28), which is a five-item questionnaire containing questions about the respondent's level of fear with a response to scale ranging from 1 (not anxious) to 5 (extremely anxious) whilst visiting a dentist. The total scores range from 5 to 25. A score below 11 is considered normal. A score between 11 and 18 represents moderate anxiety, whilst a score above 19 represents extreme anxiety. The reliability of the English language version of the MDAS has an internal consistency of 0.89 and a test-retest value of 0.82. All the students were able to understand the English version of MDAS. The BDS course in these 4 universities is in the English language, and all the BDS students in this cohort groups speak, read and write English competently.
Questionnaire survey
In order to avoid any response bias, students were not given any prior information regarding dental fear (anxiety). The students had 15 minutes to answer a printed questionnaire. They were informed about the voluntary nature of their participation. They were told that anyone as a volunteer had the right to withdraw from this study. The responders were invigilated to ensure collusion, lateral discussion, and cheating was prevented whilst completing the questionnaire.
Questions related to oral hygiene frequency of dental visits, periodontal problems, , and preference of dentistry as a career were included in the questionnaire. The students were given the opportunity to ask for any further clarification.
Statistical analysis
The data was transferred to SPSS software (Ver 22.000) and statistical analysis was performed. Descriptive statistics were used to compare the level of anxiety; oral health perceptions, and the information data on variables collected and collated from the questionnaire. Mean values and standard deviations (SD) in all the groups were analysed. The respondents' scores on the MDAS were collated and analysed. A Fisher's Test, Chi-Square test and Mann Whitney U Test were used to determine any statistical significance in order to compare the level of anxiety between first year and final year dental students.
Results:
A total of 614 students responded to the questionnaire, out of which, 77.8 % were females (n=478) and 23% (n=136) were male ( Table 2 ). Table 3 shows that the mean age of the first year students was 18.31 years and for final year student it was 21.54 year (p<0.001). There was no significant difference between the age groups by gender i.e. for males; it was 19.68 years, and 19.69 years for female. Table 4 shows the relationship between the age and dental anxiety. The level of anxiety was 12.96 ± 4.00 for the first years, and 10.52 ± 3.40 for the final years (p value < 0.001). There was an association between gender and level of anxiety amongst the students (p<0.05). Table 5 shows this gender difference in dental fear amongst first and final year students. It was found that the level of dental fear among both of the genders of first year BDS students was highly significant (p<0.001) compared to that amongst final-year students. Table 6 shows the individual anxiety related response amongst first and final year dental students. The first year students were identified as more dentally fearful, measured with the MIDAS scale items 3, 4 and 5 compared to final year students, which was highly significant (p < 0.001). Table 12 shows, there is a difference in the level of dental fear by age between first and final year students, but no significant difference was detected for Body mass index (BMI) (p>0.05) in the groups. Table 13 shows a difference of BMI, the males had a higher BMI compared to females (p <0.001), but no correlation was observed between BMI and dental fear.
Discussion

Dental Anxiety
Status of dental fear was detected using MDAS scale, and the related information was collected by using a pre-tested questionnaire. The level of dental fear was higher amongst first year BDS students compared to final years( Table 4) . The results are consistent with previous studies elsewhere (18, 30-34). A possible reason for this is that final year students are more acclimatized with their clinical settings and scenarios. Dental fear is a cause of poor patient compliance and negative attitudes towards receiving dental treatment by the sufferers.
Dentists find it difficult to work with fearful dental patients who may be further complicated as they delay or stop visiting a dentist. Nonetheless, dental health education and acclimatization for dental procedures can help reduce stress; the same strategy could be used with fearful dental students to assist tackling their dental fear (35-36).
We also found that, there is an association between age and level of dental anxiety. The mean anxiety score decreases as the age increases (Table 4) .We also found a lower level of dental fear amongst final year students. This observation is similar in other studies (31).
It was observed that there was an increased level of anxiety in all the categories of MDAS amongst first and final year dental students. But, specifically the first year students were more anxious with the MDAS item 3, 4 and 5 compared to final years (p < 0.001) ( Table 6 ). A possible reason for this could be that final year students have more exposure to treatment procedures, and that helps the process of acclimatization. The administration of local anaesthetics and drilling of teeth was associated with more anxiety, and 26.6% of first year students replied that they are very anxious during drilling of teeth, and 18.1% replied they were extremely anxious about having an injection of local anaesthetic, and this agrees with studies elsewhere (39, 40). Twenty-three percent (23.7%) of students were very anxious and 14.1% were extremely anxious for receiving dental treatment and these feelings usually begin whilst waiting in the reception area. They answered that, the drilling of a carious tooth was the cause of dental fear, and this finding is similar to previous studiy reports(41-42).
Improved knowledge of painless dental procedures along with education for oral hygiene maintenance through a consistent and personalised approach might help overcome some dental apprehension. A structured tutor led awareness programme from the very beginning of the dental undergraduate course might be the best approach for intervention. Dental fear can also be well managed at an earlier stage by increasing the level of awareness through introducing a motivational programme at both school and pre-university level. Awareness of the positive benefits of dental treatment, learnt at an early stage in life, may help reduce dental fear. Only a generic approach is not effective, rather a more personalised approach may help reduce the level of dental fear significantly (35). However, in order to achieve long term reduction in dental anxiety a time-framed follow up with a sensitization process employing reinforcement would be needed.
Oral Health
The survey with the questionnaire on periodontal health showed that the oral health was better amongst final year students, compared to those in first year. A total of 235 (9.9%) students in the final year explained that they experienced bleeding on brushing compared to 289 students (17.8%) in the first year ( Table 9 ). The study found that there was a significant association between dental anxiety levels and oral hygiene in first years and more commonly in females. This result concurs with another study (40). There could be a number of reasons why dental anxiety and poor oral health-related quality of life (QoL) coexist. Both oral health-related QoL and dental fear are interdependent, and the phenomenon can keep the level of dental fear high (40).
The frequency of dental visits for oral prophylaxis was higher amongst final year students compared to those in first year. This is especially evident amongst female students. The study showed that a higher number of first year students received oral hygiene education compared to those in the final year. This could be a fact that, despite receiving less oral hygiene education, the final year students had the scope to apply their learning on clinical resources (such as patients at hospital and community settings), and that is reinforced thorough observation during their clinical placements.
Therefore, early implementation and reinforced dental awareness together with an acclimatization process can help reduce dental fear, and this is observed in other studies (2, 15 ).
Dentistry as a career and dental fear
The majority of the dental students, according to this study revealed, they had chosen dentistry of their own accord. Five percent of female students did not choose the dental profession as their first career of choice (Table 9 ). In this study we could not establish an interrelationship between dental fear and likelihood of dentistry as a choice of career. There are no published reports which investigate if dental fear affects or influences one when choosing the subject of dentistry to study.
Conclusions
1. First year dental students have more dental fear than final year dental students, especially amongst female students.
Local anesthesia injections and drilling of teeth elevates anxiety levels in both 1 st year and final year BDS students. Adequate explanation on measures for painless delivery of these anesthetics may help reduce this level of dental fear.
Clinical Implication
Oral health awareness, empathetic attitudes towards patients, sensitization, and acclimatization of treatment procedure are needed to be reinforced for first year BDS students. This will not only help to reduce their level of dental fear individually, but their own experience and suffering of dental fear could help them to develop realistic strategies for tackling fearful patients when practicing as a dentist after completion of their BDS studies.
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